Alternative splicing of a novel diacylglycerol kinase in tomato leads to a calmodulin-binding isoform.
Calmodulin is a regulatory protein activated during Ca2+ signalling. We have isolated a cDNA, designated LeCBDGK (Lycopersicon esculentum calmodulin-binding diacylglycerol kinase) encoding a novel calmodulin-binding protein with sequence similarity to diacylglycerol kinases from animals. Diacylglycerol kinases convert diacylglycerol to phosphatidic acid. We delineated the calmodulin-binding domain to approximately 25 residues near the C-terminus of LeCBDGK. We have also isolated a second diacylglycerol kinase cDNA, designated LeDGK1, identical to LeCBDGK, except that it lacks the calmodulin-binding domain. Both recombinant LeCBDGK and LeDGK1 were catalytically active in vitro. Anti-DGK antiserum detected two immunoreactive proteins associated with microsomal and plasma membrane fractions from cell suspensions. The higher molecular weight immunoreactive protein was also present in soluble extracts and bound to calmodulin-agarose in the presence of calcium, demonstrating that native LeCBDGK is a calmodulin-binding protein. In the presence of calcium, LeCBDGK associated with membrane cell fractions in vitro, but calmodulin antagonists disrupted this association, suggesting a possible role of calcium in the recruitment of LeCBDGK from soluble to membrane cell fractions. Native LeCBDGK and calmodulin co-immunoprecipitated from tomato soluble cell extracts, suggesting their interaction in vivo. The same gene encodes both LeCBDGK and LeDGK1 and the calmodulin-binding domain of LeCBDGK is encoded by a separate exon. Thus, alternative transcript splicing leads to calmodulin-binding and non-binding forms of diacylglycerol kinases in tomato. Possible roles of LeCBDGK and LeDGK1 in calcium and lipid signalling are discussed.